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S08-O05 – TROPICAL TREES ECOLOGY AND EVOLUTION
NEW HYDRAULIC TRAITS FOR CHARACTERIZING DROUGHT 
RESISTANCE IN NEOTROPICAL CANOPY TREES AND LIANAS
Louis Santiago1,2, Mark De Guzman1, Aleyda Acosta-Rangel1
1University of California, Riverside, US, santiago@ucr.edu
2Smithsonian Tropical Research Institute, Panama, PA
Recent drought events throughout the tropics have caused elevated 
mortality and new tools are needed to predict responses of tropical 
trees to future drought. However, predicting drought responses 
of tropical trees is complicated by high species diversity and 
relatively little available data. We measured hydraulic conductivity, 
xylem vulnerability curves, sapwood pressure-volume curves, and 
wood density on emergent branches of 35 common liana and tree 
species from French Guiana and Panama. Our measurements were 
stratified across a broad range of wood density. Our main objective was to understand how 
coordinated hydraulic traits lead to drought resistance strategies.
Hydraulic conductivity was related to capacitance, sapwood water content and turgor loss 
point, and other drought avoidance traits, but not to xylem cavitation resistance. Wood 
density was correlated with sapwood pressure-volume traits, forming an axis of hydraulic 
strategy variation. We show for the first time that Amazonian and Central American liana 
and tree species vary along an axis of hydraulic strategy variation determined by wood 
density, hydraulic conductivity, capacitance and turgor loss point. This stands in contrast 
to findings in many other vegetation types that show hydraulic strategy variation along 
the cavitation resistance versus hydraulic conductivity trade-off. The lack of this trade-
off among the Neotropical trees and lianas in this study supports the idea of diminishing 
selection on xylem cavitation resistance as moisture availability increases.
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S08-O06 – TROPICAL TREES ECOLOGY AND EVOLUTION
PHYLOGENETIC RELATIONSHIPS IN TWO AFRICAN 
CEDRELOIDEAE GENERA (MELIACEAE) REVEAL MULTIPLE 
RAIN/DRY FOREST TRANSITIONS
Franck Monthe1, Jérôme Duminil2, Gael Bouka3,4, Jérémy Migliore1, Boris Demenou1, Marius 
Ekué5, Charles Doumenge3, Doyle Mckey6, Bernd Degen7, Olivier J. Hardy1
1Université Libre de Bruxelles, Evolutionary Biology and Ecology, Bruxelles, BE, fmonthek@ulb.ac.be
2Institut de Recherche pour le Développement, Montpellier, FR
3CIRAD, Unité Forêts et Sociétés, Campus international de Baillarguet, Montpellier, FR
4Laboratoire de Botanique et écologie, Faculté des Sciences, Université Marien Ngouabi, Brazzaville, 
CG
5Bioversity International, s/c IITA, BP 2008, Yaoundé, CM
6Université Montpellier, Centre d’Écologie Fonctionnelle et Évolutive, UMR CNRS 5175, Montpellier, 
FR
7Thünen Institute of Forest Genetics, Grosshansdorf, DE
Establishing phylogenetic relationships allows investigating how 
species diversity has evolved in various ecosystems. The genera 
Entandrophragma and Khaya contain tree species distributed in 
different African biomes (lowland rain forest, lowland dry forest, 
mountain forest), allowing to examine how (single or multiple 
events) and when the processes of diversification led to biome 
transitions. Based on the sequencing of plastid genome (pDNA: 
c. 160,000 bp) and ribosomal DNA (rDNA: c. 7,000 bp) and habitat 
characteristic data for each species, we have: (1) reconstructed phylogenetic relationships 
between species and estimated the dates of divergence between the main lineages, and (2) 
reconstructed ancestral states regarding biome preferences.
The globally consistent phylogenetic tree topologies obtained with both markers in 
Entandrophragma show five main clades that are quite consistent with previously-defined 
sections based on reproductive characters of flowers. By contrast, in Khaya, pDNA and 
rDNA show divergent topologies, possibly due to a more recent diversification involving 
incomplete lineage sorting and/or recurrent hybridization events. Two major periods of 
diversification were highlighted: one for Entandrophragma species during the Oligo-
Miocene, and a second, during the Pleistocene, concerned both genera at the intraspecific 
level for Entandrophragma and at the interspecific level for Khaya. These different 
diversification periods coincide with three major biomes shifts in Entandrophragma. The 
first habitat transition from rain to dry forests occurred during the Oligo-Miocene and two 
other transitions were inferred during the Pleistocene, one from rain forest to dry forest and 
another from rain forest to high altitude mountain forest.
